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TITLE OF THE INVENTION 

Enclosure Securing Apparatus 

FIELD OF THE INVENTION 

[0001] This invention relates to enclosure securing mechanisms and methods. 

BACKGROUND OF THE INVENTION 

[0002] Common in the electronics, computer, and other industries are cabinets 
to house various components. Typically the cabinets comprise a sheet metal or plastic 
chassis arranged in a rectangular configuration with an access panel on one side. The 
access panel provides users admission to the interior of the cabinet and the access to the 
components housed therein so that the components can be upgraded, serviced, monitored, 
or otherwise maintained. 

[0003] The access panels of typical electrical cabinets often include a lever arm 
to facilitate attachment of the access panel to the cabinet. One example of such a lever 
arm and access panel is shown in FIG. 1, which displays a network server computer 
cabinet housing a server. 

[0004] FIG. 1 shows an access panel 20 with a lever 22 extending from the 
surface of the panel in an open position. When lever 22 is in the open position shown, 
access panel 20 may be freely removed from the cabinet chassis (not shown) in a direction 
normal to the surface of the access panel. However, when lever 22 is in a closed position 
with lever 22 flush with the surface of access panel 20, the access panel is secured to the 
cabinet chassis in the direction normal to the surface of the access panel (typically the 
access panel will include several hooks arranged about the perimeter of the access panel 
that mate with recesses in the chassis to support the access panel and secure it in other 
directions). 

[0005] The lever 22 may include cam surfaces 24 shown in FIG. 2 that engage 
a box (not shown) located behind access panel 20. The box would generally be attached 
to the cabinet chassis and arranged such that as lever 22 is positioned flush with access 
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panel 20, the cam surfaces abut the box tightly and prevent movement of the access panel 
in the direction normal to the panel. When the lever is lifted (as shown in FIG. 1), 
however, the cam surfaces disengage the box and allow the access panel to be removed 
from the cabinet chassis. 

[0006] Referring again to Fig. 1 , lever 22 is typically free to move between its 
open and closed positions with no restrictions, which often results in many problems. For 
example, if a user wishes to remove access panel 20 to admit herself to the cabinet, she 
will lift lever 22 to the open position so that the access panel disengages the box (not 
shown) and the panel can be removed. However, after releasing lever 22, it will generally 
tend to rotate back to the closed position (flush with access panel 20). When the user 
desires to replace the access panel, she will often attempt to do so without holding lever 
22 in the open position. The attempt at replacing the panel without holding lever 22 may 
be a mere oversight (forgetting that the lever must be open) or it may be due to the fact 
that it is often difficult to both hold the lever open and engage the various hooks with their 
respective recesses to properly install the access panel. 

[0007] Failing to hold the lever open results in inability to properly install 
access panel 20. Cam surfaces 24 interfere with the box (not shown) when lever 22 is in 
the closed position and access panel 20 cannot be securely attached to the cabinet chassis. 
Often a user may become frustrated and resort to deforming or destroying access panel 
20, or just setting it aside when the panel cannot easily be reinstalled. Even if a user 
remembers to lift lever 22 while reinstalling access panel 20, the installation is more 
difficult and inconvenient because the user must allocate at least one appendage to 
holding the lever. 

[0008] In addition, many times the components contained in a cabinet include 
sensitive equipment such as computers or other electronics that a user may wish to restrict 
access to. The lever systems currently available do not provide the users the ability to 
restrict removal of the access panels. 

[0009] The present invention is directed to solving, or at least reducing the 
effects of one or more of the problems stated above. 
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SUMMARY OF THE INVENTION 

[0010] The present invention provides an enclosure securing apparatus 
including: a handle housing disposed in a cover for an opening in an enclosure; a handle 
lever pivotably attached to the handle housing, the handle lever having first and second 
ends ; a cam surface disposed at the first end of the handle lever for engagement with a 
lock housing; and a lock assembly integrated with the enclosure securing apparatus for 
locking the enclosure. 

[0011] The present invention also provides a holding mechanism including: a 
housing; a lever arm attached to the housing, the lever arm including a first surface having 
first and second edges, wherein the first edge has a first wall extending therefrom, and the 
second edge has a second wall extending therefrom, the first and second walls extending 
in the same direction from said first surface; wherein the first and second walls each 
include a curvilinear surface; and where at least one of the curvilinear surfaces includes a 
protrusion disposed adjacent thereto for holding the lever arm in at least two positions. 

[0012] The present invention also provides an enclosure securing apparatus 
including a handle housing; a handle lever pivotably attached to the handle housing, the 
handle lever having first and second ends; and a handle snap integrated with the handle 
housing for engagement with the lever arm when the handle lever is in a first position. 

[0013] The present invention also encompasses a method of securing an 
enclosure to a chassis, where the enclosure includes a securing lever arm, including 
engaging the enclosure with the chassis without holding the lever arm. 

[0014] Additional advantages and novel features of the invention will be set 
forth in the description which follows or may be learned by those skilled in the art through 
reading these materials or practicing the invention. The advantages of the invention may 
be achieved through the means recited in the attached claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The foregoing and other features and aspects of the invention will 
become further apparent upon reading the following detailed description and upon 
reference to the drawings in which: 

[0016] FIG. 1 is a front view of a conventional network server cover. 

[0017] FIG. 2 is a back view of the conventional network server cover of FIG. 

1. 

[0018] FIG. 3 is an assembly view of an enclosure securing apparatus 
according to one embodiment of the present invention. 

[0019] FIG. 4 is a perspective view of an enclosure securing apparatus 
according to one embodiment of the present invention. 

[0020] FIG. 5 is a perspective view of a handle lever according to one 
embodiment of the present invention. 

[0021] FIG. 6 is a second perspective view of the handle lever of FIG. 5 

[0022] FIG. 7 is perspective view of a handle housing according to one 
embodiment of the present invention. 

[0023] FIG. 8 is a second perspective view of the handle housing of FIG. 7. 

[0024] FIG. 9 is a perspective view of an enclosure securing apparatus 
according to one embodiment of the present invention. 

[0025] FIG. 10 is a perspective view of a lock housing according to one 
embodiment of the present invention. 

[0026] FIG. 1 1 is a perspective view of an enclosure securing apparatus in a 
closed position according to one embodiment of the present invention. 

[0027] FIG. 12 is a perspective view of an enclosure securing apparatus in an 
open position according to one embodiment of the present invention. 

[0028] Throughout the drawings, identical elements are designated by identical 
reference numbers. 
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[0029] While the invention is susceptible to various modifications and 
alternative forms, specific embodiments thereof have been shown by way of example in 
the drawings and are herein described in detail. It should be understood, however, that the 
description herein of specific embodiments is not intended to limit the invention to the 
particular forms disclosed, but on the contrary, the intention is to cover all modifications, 
equivalents, and alternatives falling within the spirit and scope of the invention as defined 
by the appended claims. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0030] Illustrative embodiments of the invention are described below. In the 
interest of clarity, not all features of an actual implementation are described in this 
specification. It will of course be appreciated that in the development of any such actual 
embodiment, numerous implementation-specific decisions must be made to achieve the 
developers' specific goals, such as compliance with system-related and business-related 
constraints, that will vary from one implementation to another. Moreover, it will be 
appreciated that such a development effort might be complex and time-consuming, but 
would nevertheless be a routine undertaking for those of ordinary skill in the art having 
the benefit of this disclosure. 

[0031] Turning now to the drawings, and in particular to FIG. 3, an enclosure 
securing and holding apparatus 40 in an assembly view is shown. In the embodiment of 
FIG. 3, enclosure securing apparatus 40 is shown in relation to a cover 42. According to 
the embodiment of FIG. 3, cover 42 is a computer housing access panel, for example a 
network server housing cover, but this is not necessarily so. Cover 42 may be for any 
enclosure for allowing access to the interior of that enclosure. 

[0032] Cover 42 is shown with tabs 44 extending therefrom to engage a 
cabinet, but any other attachment facilitating mechanisms may also be included with 
cover 42. Cover 42 may also include an indention 46 and one or more holes 48 for 
receiving enclosure securing apparatus 40. 
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[0033] Enclosure securing apparatus 40 may include a handle housing 50 and a 
lever arm such as handle lever 52. Handle housing 50 may be attached to cover 42 by a 
fastener, for example screw 54. Handle housing 50 may be seen in more detail in FIGs. 7- 
8, which are further discussed below. 

[0034] Enclosure securing apparatus 40 may also include a lock assembly 56 
for locking handle lever 52 and/or cover 42. Lock assembly 56 may be attached to cover 
42 by one or more fasteners such as clip 58 and nut 60. 

[0035] Enclosure securing apparatus 40 may, when fully assembled, hold cover 
M> 42 to a chassis or cabinet. 

p [0036] Turning next to FIG. 4, enclosure securing apparatus 40 is shown with 

SJ 

* handle lever 52 pivotably attached to handle housing 50. The pivotal attachment between 



handle lever 52 and handle housing 50 may be facilitated by snap-fitting protrusions 62 
00 and 64 of handle lever 52 (protrusion 64 may be seen in FIG. 6) into holes 66 and 68, 



p respectively, of handle housing 50 (hole 68 may be seen in FIG. 8). 

fy 

p; [0037] Based in part on the pivotal attachment of handle lever 52 to handle 

y housing 50 as shown in FIG. 4, handle lever 52 may be selectively positioned in at least 

£ 5 

fy two positions. The first or closed position includes handle lever 52 arranged substantially 
flush with handle housing 50 (an example is shown in FIG. 11). The second or open 
position is shown in FIG. 4 in which handle lever 52 creates an angle with handle housing 



[0038] Turning next to FIG. 5 and 6, a detail of handle lever 52 is shown. 
Handle lever 52 may be manufactured of molded plastic or other material. Handle lever 
52 may include first and second ends 70 and 72, and a first surface 74 having first and 
second edges 76 and 78. First end 70 of handle lever 52 may include one or more cam 
surfaces, for example curvilinear surfaces 80 and 82. In the embodiment of FIGs. 5-6, 
handle lever 52 includes first and second walls 84 and 86 extending from first and second 
edges 76 and 78, respectively, of first surface 74. First and second walls 84 and 86 define 
curvilinear surfaces 80 and 82 at first end 70 of handle lever 52. It will be understood, 



50. 
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however, that some embodiments handle lever 52 may include only a first wall and an 
associated first curvilinear surface. 

[0039] In the embodiments shown, handle lever 52 includes protrusions such as 
detents 98 and 100 at first end 70 of the handle lever (detent 100 is show in FIG. 4). 
Detent 98 may be located along first curvilinear surface 80 and detent 100 may be located 
along second curvilinear surface 82. In some embodiments, however, only one of detents 
98 and 100 is used. The operation of detents 98 and 100 is discussed below. 

[0040] Handle lever 52 may also include a first hole 92 in one or both of first 
and second walls 84 and 86. In the present embodiment, hole 92 is shown in second wall 
86. Handle lever 52 may also include an indention 88 in first surface 74. Indention 88 
may include a second hole 90 disposed therein. Second hole 90 is receptive of a handle 
snap 94 (shown in FIG. 4). Indentation 88 may further include a ridge (not shown) along 
an edge 96 of hole 90 to facilitate a snap fit between handle snap 94 and handle lever 52. 
The operational relationship of handle snap 94 with handle lever 52 is discussed below. 

[0041] Turning next to FIGs. 7 and 8, details of handle housing 50 are shown. 
Handle housing 50 may be manufactured of molded plastic or other material and may 
include integrated handle snap 94 molded therein. Integrated handle snap 94 
advantageously provides for a housing and snap integrated into a single piece. 

[0042] In the embodiment shown, handle housing 50 includes tabs 102 and 104 
for insertion through holes 106 of cover 42 (shown in FIG. 3). Tabs 102 and 104 may 
snap fit with holes 106 of cover 42 to facilitate attachment of handle housing 50 to cover 
42. Further, handle housing 50 may include first and second wing elements 108 and 1 10, 
which, in the present embodiment extend from handle housing 50 in the same direction as 
tabs 102 and 104. Wing elements 108 and 1 10 may extend through holes 1 12 of cover 42 
(shown in FIG. 3) to facilitate the holding of handle lever 52 in the open position. 

[0043] Turning next to FIG. 9, enclosure securing apparatus 40 is shown with 
handle housing 50 and handle lever 52 attached to one another and handle lever 52 in the 
second or open position. Lock apparatus 56 is shown adjacent to handle housing 50 and 
handle lever 52. Lock apparatus 56 may include a shank 114 rotatably attached to a 
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keyed tumbler 116. Lock apparatus 56 is advantageously integrated with enclosure 
securing apparatus 40 such that handle lever 52 may itself be locked, eliminating the need 
for additional separate locks in cover 42. 

[0044] In order to lock handle lever 52 in the first or closed position, shank 1 14 
may be rotated to extend through first hole 92 of the handle lever. Shank 114 may be 
rotated by the turning of a key (not shown) which may be inserted into tumbler 116. 

[0045] It will be understood that shank 1 14 and keyed tumbler 116 may also be 
arranged in another well known configuration such that rotation of the keyed tumbler 
initiates linear— rather than rotational— movement of the shank into first hole 92. 

O 

O [0046] According to FIG. 9, a lock housing portion of enclosure securing 

*p apparatus 40 is also shown. Lock housing 118 can be seen in detail in FIG. 10. Lock 
irj housing 118 may not house lock assembly 56, but instead may engage curvilinear surfaces 
80 and 82 of handle lever 52. In the embodiment shown, lock housing 118 is 
O manufactured of metal or other material and is located on the inside of cover 42 and 

ry 

M= attached to the chassis or cabinet that cover 42 is enclosing. 

bJ 

p [0047] Lock housing 1 1 8 is shown as a generally rectangular box, but this is 

?% I 

s - not necessarily so. Lock housing 118 may be any convenient shape to engage curvilinear 
surfaces 80 and 82. The engagement between lock housing 118 and curvilinear surfaces 
80 and 82 is discussed below. 

[0048] When enclosure securing apparatus 40 is assembled according the 
assembly drawing of FIG. 3, cover 42 may be attached and secured to a cabinet or chassis. 
To facilitate the attachment of cover 42 to a cabinet or chassis, handle lever 52 may be 
pivoted from the first or closed position shown in FIG. 1 1 to the second or open position 
shown in FIG. 12. In order to pivot handle lever 52 from the closed position to the open 
position, sufficient force must be applied to second end 72 of the handle lever to urge 
detents 98 and 100 past wing elements 108 and 110, respectively, (see FIG. 4). Detents 
98 and 100 may be rounded such that a minimum force applied to handle lever 52 causes 
wing elements 108 and 1 10 to deflect as detents 98 and 100 pass thereby. When handle 
lever 52 reaches the open position, detents 98 and 100 will have passed by wing elements 
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108 and 110, and the wing elements will no longer be deflected. Wing elements 108 and 
110 in combination with detents 98 and 100 thereafter advantageously support handle 
lever 52 and prevent the handle lever from inadvertently returning to the closed position 
while a user attempts to install cover 42 as depicted in FIG. 12. Handle lever 52 will 
remain in the open position until a sufficient force is applied to overcome the bias of the 
wing elements abutting the detents. 

[0049] With handle lever 52 in the open position, cover 42 may be placed into 
proper engagement with a respective cabinet or chassis. Once cover 42 is correctly 

M= installed, handle lever 52 may be pivoted to the closed position shown in FIG. 11. A 

O 

o sufficient force applied to handle lever 52 will urge detents 98 and 100 to deflect past 

SI 

jg wing elements 108 and 110 toward the closed position. Further, curvilinear surfaces 80 

*Ji and 82 will engage lock housing 118. It is within the ordinary skilled artisan's purvey to 

y i 

W size lock housing 118 and shape curvilinear surfaces 80 and 82 such that a secure 

Q engagement between them may be achieved by the pivoting rotation of handle lever 52. 

pi 

j^I [0050] Substantially simultaneous with the movement of handle lever 52 to the 

s - § 

JJJ closed position is the engagement of handle snap 94 with the handle lever. As handle 
fU lever 52 rotates to the closed position, handle snap 94 extends through second hole 90 of 
handle lever 52. Second hole 90 and handle snap 94 may be sized such that handle snap 
94 is deflected by handle lever 52 as the handle lever is moved to the closed position. 
When handle lever 52 reaches the fully closed position, a ledge 120 of handle snap 94 
may be biased to engage handle lever 52. Handle snap 94 may be sufficiently biased to 
automatically snap ledge 120 over an edge 96 of second hole 90. The snap-fit between 
handle snap 94 and handle lever 52 reduces the chance of inadvertent release of the 
handle lever from the closed to the open position. Handle snap 94 may include a recess 
122 to facilitate the release of handle snap 94 from engagement with handle lever 52 by a 
user. 

[0051] According to the features of enclosure securing apparatus 40, with 
handle lever 52 in the closed position, movement of cover 42 is constrained such that it 
may not be removed from the cabinet or chassis. Further, with the handle lever 52 in the 
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closed position, lock assembly 56 may engage the handle lever and restrict access to 
releasing the handle lever to the open position. As described above, shank 114 may be 
inserted through first hole 92 of handle lever 52 to prevent the pivoting thereof to the 
open position. 

[0052] However, when an authorized user desires to remove cover 42, she may 
unlock locking assembly 56 (if the shank has been engaged with handle lever 52), release 
handle snap 94, and urge the handle lever to the open position. Once the handle lever is 
pivoted to the open position, detents 98 and 100 in combination with wing elements 108 
and 110 tend to hold handle lever 52 in the open position. Therefore, when the user 
replaces cover 42, she will not need to remember to open the handle lever or be 
inconvenienced with manually holding the handle lever open while trying to properly 
reinstall the cover. 

[0053] The preceding description has been presented only to illustrate and 
describe the invention. It is not intended to be exhaustive or to limit the invention to any 
precise form disclosed. Many modifications and variations are possible in light of the 
above teaching. 

[0054] The preferred embodiments were chosen and described in order to best 
explain the principles of the invention and its practical application. The preceding 
description is intended to enable others skilled in the art to best utilize the invention in 
various embodiments and with various modifications as are suited to the particular use 
contemplated. It is intended that the scope of the invention be defined by the following 
claims. 



